16 October 1959

Pear R4,

Enclosed herewith is & preliminary anslysis of the problem of
bay environment. The indicated tolerances on pressurs snd temperature
are quite nasty but, when real gas bshavior is used te dstermine functional
relationship of pressure snd temperature, then the telerances will
probably become less stringent. I think it would be worthwhile if
someone of your people could make an analytic approximstion of the 1
functional relationship to be expected between bay temperature and pressure. |
We are also working on this problem. i

Also enclosed are revisions to drawings 546-0900 and 546-0901 ‘
which reflect our preseat understanding of the tabulated characteristics. |
We will sttespt to keep thess up to date as new information and changes

become available. You can use the duplicate set of drawings to "red

1ine" for our information any misunderstanding we may have.

We are at work on both a smaller system and s relocation of the
24" gystem farther aft. I hope to have new drawings to you within a
week.

Best regards

flile
Milt
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“he dependence of cpticel index or gee density ie glven quite

1

aceurately” by

(@) = £ {ag-1)

whero n = index of rcfructioun, and
P= donsity.

It 12 glso kn@%nz ghat
£ . (__3_) (;212)
o &0 T

for a conetaat volume, whers
P = Preceure in mm. of Eg
)
T = Temperature in “X.
Conecequently, we can axprese the dependence of index oo precsurs
and tomperature by

"

e T2

For L = 6, mpel = 2.92 z 1077, when P = 760 mm., T = 273 %K. So,

{e=1) = 1.05 5 1074 2,
&
and therefore
2,
3 _ 1.0 107 -
é% = __5_1%—.. 2er fwl.e Tg
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1
= Jenkins & White, “"Fundoucntels of Optics” 2nd RBd., page 251

= Ancrican Imstitute of Physics Handbook, page 3-56
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Thus we arrive at the followingz tatle:

Corndition P=1/3 atn = 35C @ P = 1/10 gt = 75 mn
Veriant =T 1109F = 3150% | © = 1300F = 32804 | T = LLOOF = 3160K | ¥ = 13097 = 3239%

?—g -7 7 - -

o 3.3 % 10 3.2 = 107 3381077 3.2 x 10
{per mm Hg)

—‘D_-ﬁ- _7 7 -

3T 2.6 = 10 9.4 x 107 7.8 x 1078 7.2 z 10

(per °K)
Furthermore
AT

An =48 AP
o

=[240 32 4 ¥m)AT
(& % B

=§ﬂ+iﬁ;ﬂ)£\?,
0T OL

11

P
end the last two expressicns allow calculation of Ar as o function of either
AT or AP alone, providing the functional relection of P end T is lLnown.

Mlow, consider two light beams passing through a gas layer m meters

L3 ) )
orP=mp, v OP-mily ':’
]
]

P

thick. The optical path difference is {(wm; - lm?) or mdn., This differcnce

must everywhere be less than about 1/20\ where A = vavelength of light.

1f we agssume n = 0.1 wmeter,

Fid
A .5 1 107V . -7
= 3 x 13
20m 20 % .1 % .

Consequently An =3 x 10-? ic required, and this is nearly achieved

when
AP % 1 mm Bg {T = Conatant)
Ar = 1% (¢ = 1/3 atm)
AT = 3°%% (P = 1/10 atm)
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it cen 2lso be achieved in wider limits of elther AP or AT provided Q9 P .
o7

since Qgn >0 and  Q9m £0 That is, if increasing pressure is accompenied
0¥ 9T ’

by inerensing temperature {or both decreasing), then An is reduced. For 2

Boyle's Law gas, at least, 9 2 always.
a &3 >O

MDR
13 Get.'59
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